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A Proposed Method for Classifying and Evaluating Soils 
on the Basis of Productivity and Use Suitabilities 
ARTHUR ANDERSON, A. P. NELSON, 
F. A. HAYES, AND I. D. WOOD 1 
During recent years increasing attention has been directed toward 
land-use planning and conservation, and the need for developing more 
effective systems of land classification and evaluation is thus becoming 
more urgent. Correct land use and conservation, equitable assessments 
and appraisals, and economic and social stability are dependent basically 
on sound land evaluation. 
Various systems of classification have been used or proposed. Many 
of them, designed to meet specific objectives, have been restricted in their 
application because of insufficient basic information. They range from 
generalized surveys, physical, economic, or a combination of these, to 
relatively detailed surveys in which a variety of land types are mapped in 
accordance with differences in soils, relief, drainage, and cultural features, 
and are evaluated in terms of their agricultural possibilities. Obviously, 
the fundamental part of any land classification system must be based on 
the physical factors which are relatively stable. Economic and other more 
transitory factors then may be introduced to serve specific purposes. 
It is the object of this paper to present a method for classifying and 
evaluating the soils as mapped in regular soil surveys on the basis of land 
types, which are here defined as areas having reasonably similar pro-
ductivity and use suitabilities.2 The standards used to differentiate land 
types will vary according to the desired objectives, but any materiai differ-
ence in yield, or in practices necessary to maintain a desirable level of 
productivity will justify recognition of land types. 
The materials necessary for the procedure in this study are ( 1) county 
soil survey maps and reports, (2) detailed land-use, slope, and erosion 
maps for selected farms or areas, ( 3) crop acreage estimates by soil types, 
and ( 4) average county production estimates. The total acres in each 
land type to be evaluated and the acreages of the various crops grown 
thereon are estimated on the basis of this information. Relative pro-
ductivity ratings are then assigned and yields calculated on the basis of 
these ratings, the allotted acreages, and county production. 
Soil survey maps and reports have been published or the field work 
1 Official positions of the authors are as follows: State Specialist Land Use Planning, Farm Security 
Administra tion (formerly Land Use Planning Sect ion , Resenlement Admi nistration) ; Reg io nal Land 
Classification Specia list , Farm Security Administration (also formerly Resettlement); Senior Soi l 
Scient ist , Bureau of Chemistry and Soi ls, U. S. Department of Agriculture , and Conservation and 
Survey Division , University of Nebraska; and Extension Ag ricu ltura l Engi neer, University of Ne-
braska College of A griculture. 
Suggesl ions and criticisms from staff members of the University of Nebraska and the Soi l Con· 
servation Service are g ratefully acknowledged . Special acknowledgment is due the Soi l Conservat ion 
Service for supply ing the 43 Johnson county farm maps, and to the Johnson County Agricu ltura l 
Conservation Association for supplying the 128 farm records . 
2 The Bureau of Chemistry and Soi ls, United States Department of Ag riculture, is credited w ith 
pioneer work in rating numerica lly the soi ls of the United States, on the basis of productivity. Such 
ratings are now a part of the Federa l Soi l Survey Reports. Several states have also developed 
similar ratings for land classification purposes. 
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completed for all counties in Nebraska excepting eight in the sandhill 
region by the Bureau of Chemistry and Soils, United States Department 
of Agriculture, in cooperation with the Conservation and Survey Division, 
University of Nebraska. More than 400 soil types ( including phases) 
have been described and mapped in Nebraska. 
The proposed procedure involves a more detailed study of the 
influence which soils, slope, erosion, and drainage have on specific crops 
and practices than is contained in the county soil survey reports . It would 
appear logical to develop it on an area basis, first by selecting counties 
in which the soils, their environment, and the agricultural practices 
are fairly typical of the area as a whole, and then enlarging to include 
all the state. Johnson county, located in the center of the drift-hill area 
of southeastern Nebraska, was selected to illustrate the procedure. 
PROCEDURE 
TYPE AREA 
Johnson county is in the prame-grass region of the United States. 
The soils have developed on loess and glacial drift formations, either 
in situ or on alluvium washed from these formations . The greater part 
of the parent material was formerly calcareous. A rather high precipita-
tion, about 31 inches per annum, has removed nearly all of the lime to 
depths beyond the reach of most crops except in some of the situations 
where the soils are rel at ively impervious or are developing on limy material 
that has been recently deposited or exposed. Most of the soils are slightly 
to medium acid in reaction, especially in the upper part of the profile. 
Except where they are severely eroded or are on recent alluvium, their 
topsoils are dark- in places almost black. The intensity of the dark color 
and the depth to which the color extends vary widely with differences in 
g radient and direction of slope and in the length of time that the soils 
have lain undisturbed by abnormal erosion. On many of the steeper 
slopes the dark topsoil has been removed or failed to develop, and the 
slightly modified loess or drift is exposed. It should be recognized that 
topsoil does not develop to a uniform thickness even under what appear 
to be identical conditions. F urthermore, it generally merges with the 
underlying subsoil through such a thick transition zone that its lower 
limit cannot be determined exactly . Transition zones also occur between 
the subsoil and parent material. For these reasons any thickness ascribed 
to a soil horizon should vary within a suitable range and should be based 
on existi ng rather than on assumed former profiles. 
The various soils in Johnson county 3 are delimited on the soil map 
and are described in the report of that area. The two soils mapped on 
the bottom lands, namely, Wabash silt loam and Wabash very fine sandy 
loam, which collectively comprise 14.1 per cent of the county, are 
essentially equal in productivity and use suitabilities and are regarded 
asa single land type. For a similar reason, the two soils on the terraces, 
3 Soil Survey of Johnson county, Neb raska . Field operat ions, Bureau of Chemist ry and Soils, 1920. 
Published 1924. 
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Waukesha silt loam and Waukesha very fine sandy loam, comprising 3.4 
per cent of the county, are regarded as a land type. Two conditions are
recognized, however, in the soils on the bottom lands and terraces, i.e., 
moderately to well drained crop land, and other land which may be poorly 
drained. The six soils of the uplands occupy the remainder of the county. 
Only one of these, Grundy silt loam, has developed on loess . The rest 
are on glacial drift. They are silt loam and loam types of the Carrington 
and Pawnee soils, and a loam type of Shelby soil. The acreages of the 
different soils and the percentages of the county occupied by each are 
shown in Table 1. 
TABLE 1.-Total acres in Johnson county, Nebraska, by soil types and in 
43 farms mapped by the Soil Conservation Service. 
County 1 Soil Conse rvation Service farm s 
Soil T ype I Per N umber 21 I 
Per cent 
Acres cent of far ms Acres (of type 
involved total) 
Soils of the bottom lands 
Wabash silt and very fine 
sandy loams. 33856 14.1 11 303. 1 0.9 
Soils of the terraces 
Waukesha silt and very fin e 
sanel y loams. 8128 3.4 4 43.6 0.5 
Soil s of the uplands 
Grundy silt loam. 15616 6.5 8 996.5 6.4 
Carrington silt loam . 711 68 29.7 25 2826.3 4.0 
Carrington loam 46400 19.4 17 1081.2 2.3 
Pawnee silt loam 39872 16.7 13 1234.9 3.1 
Pawnee loam 10880 4.6 7 514.3 4.7 
Shelby loam . . . . . . . . . . 13440 5.6 9 418.9 3.1 
All land 239360 100.0 43 74 18.8 3.1 
1 From Soil Survey of Johnson county, Nebraska. 
2 In certain instances, two or more soil types as mapped in the regular soi l survey occur on the 
same farm . The areal distribution of these soi ls was su perimposed upon the Soil Conse rvation Ser- 
vice farm map in order to dete rmine the land types involved (see Fig. 2). 
The factors which affect the productivity and use suitabilities through-
out the uplands are so variable, even within areas mapped as a single soil 
type, that each of the soil types has been separated into land types on the 
basis of differences in the slope gradient and severity of erosion.4 The 
land types are evaluated separately and the evaluations are later combined 
in order to determine the productivity of the different soils de! imited on 
the soil map. Similar slope and erosion conditions on the two Car-
rington soils are given the same rating. When weighted, however, accord-
ing to the acreages in the respective conditions, the composite ratings for 
the silt loam and loam soils differ materially. The same situation obtains 
with respect to the Pawnee silt loam and Pawnee loam. 
4 Current soil surveys are recognizing slope and erosion conditions, but extensive publications of 
maps on a scale to show such detai l is genera ll y proh ibit ive. 
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DETERMINATION OF SLOPE AND EROSION CONDITIONS ON SOIL TYPES 
The slope and erosion conditions on the different soils in Johnson 
county were estimated from data obtained on forty-three farms which 
were mapped ( eight inches to the mile) by the Soil Conservation Service. 
The total acreage of each soil type mapped on these farms (based on the 
Johnson county soil survey) is shown in Table 1. The location of the forty-
three farms is shown by soil areas in Figure 1, and one farm map is 
shown in detail in Figure 2. Three and six-tenths per cent of the area 
occupied by the soils of the uplands is included in the forty-three farms or 
from two and three-tenths to six and four-tenths per cent of each of the 
soil types delimited on the regular soil map. Since the farms are rather 
evenly distributed, they furnish an adequate sample upon which to base 
determinations regarding the influence of slope and erosion on the pro-
ductivity and use suitabilities of all soils on the uplands. 
The slope and erosion classifications and interpretations of the Soil 
Conservation Service are used. The slope ranges in this county are as 
follows: 
A . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-3 per cent 
B 3-7 per cent 
BB 7-10 per cent 
C . . . . . . . . . . . 10-15 per cent 
D over 15 per cent 
Slope Groups B and BB are here combined, however, since the sub-
group was not recognized in all instances. The interpretations of the 
influence which various slope gradients have on cultural practices are: 
A Slope, no restrictions; B Slope, certain cultural but no crop restrictions; 
C Slope, certain cultural restrictions and crops limited to those which are 
close drilled; and D Slope, permanent removal from cultivation with 
additional conservation practices. Although smoothness, exposure, and 
iength of slope may affect crop growth, they are not recognized in this 
procedure because of the limited information. 
The erosion classification is as follows: 
1 .. No surface soil lost 
2 0 to 25 per cent of surface soil lost 
3 ... 25 to 50 per cent of surface soil lost 
33 50 to 75 per cent of surface soil lost 
4 .. 75 to 100 per cent of surface soil lost 
5 .. Topsoil entirely removed by erosion 
It is recognized that this erosion classification is subject to limitat ions 
in that these estimates are applied to the soils mapped in the regular soil 
survey when they were based on profiles of the soils as mapped by the 
Soil Conservation Service. Furthermore, no attempt was made by the 
authors to interpret the effect which gullies may have on productivity or 
use suitabilities. Gullies in themselves, if recognized as separate land 
types, would not materially affect the yields of the intervening land. 
They may, however, because of their position and extent, become important 
D . WABAS.H AN D WAUKESHA SILT AN O VERY F I NE SANDY LOA MS 
SOILS OF- THE U PL ANDS 
D G RUN DY SILT LOAM 
D CARR I NGTON SILT LOAM 
LE G E-,_.D 
SOI LS OF THE U PL ANDS CONT 'D. 
0 CARRINGTON LOAM 
~ PAWNEE LOAM 
[Z] PAWNEE ,SILT LOAM 
~ SHELBY LOAM 
LOCATIO N OF FARMS USED TO DETERM INE 
D C ROPPl,NG SYSTE M S 
D C RO PP ING SYSTEMS, SLOPES ANO EROSION 
L:J SLO PE S AN D E ROSION 
FIG. I Location of the farm s used to dete rm ine cropping systems, slopes, and e rosion 
o n th e d iffe rent soil types in Johnson coun ty, N ebraska . 
NOTE- '. 
SO I L AREAS T RACE-0 
FR0 '-4 J OHNSON CO , 
SO IL SURVEY 
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factors in determining cropping and cultural practices. Since each gullied 
area should be studied more or less independently, the application of 
information secured from sample areas would have questionable value. 
In order to simplify procedure in measuring and summarizing the Soil 
Conservation Service farm maps, only two use groups, crop land and other 
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FIG. 2.- Land u se, slope, a nd erosion map of the S. E. ¼ Sec. 4, T. 6 N ., R. 9 E., 
Johnson county, Nebraska ( fro m Soi l Conse rvation Serv ice). 
land-primarily permanent pasture-were recogni zed. The acres in each 
use group and their percentage distribution into the various slope and 
erosion conditions are shown according to soil types (based on the John-
son county soil survey) in Table 2 for the 43 fa rms. There is considerable 
variation in the proportion of crop to other land on the different soil types 
TABLE 2.-The acres in crop land and other land by soil types and their distribution into slope groups and erosion 
classes for 43 farms in Johnson county, Nebraska, mapped by the Soil Conservation Service. 
00 
Type I Acres I 
Percentage distriburion into slope groups and erosion classes 
of A 
2 I 
8 I C I D use 1 1 2 3 33 4 5 I 2 3 33 4 2 3 4 
Grund y silt loam z 
Crop land 750.9 7.08 6.53 0.48 10.59 72.83 2.26 0. 12 0.11 
t,j 
"' Other land 245.6 18.52 16.49 50.58 14.41 :,, ;,. 
Tota l 996.5 9.90 4.92 4.43 20.44 58.43 1.71 0.09 0.08 ~ ;,. 
Carrington silt loam ;:., 
Crop land 2 131.4 2.37 7.42 0.90 7.26 76.05 5.30 0.49 0.2 1 C) 
Other land 694.9 7.66 1.08 24.98 31.58 30.11 2.25 0.12 0.86 1.08 0.24 0.04 :,, : 
Total 2826.3 3.67 5.86 6.82 13.24 64.76 4.55 0.37 0.03 0.21 0.42 0.06 0.0 1 t't1 
Carrington loam X 
'." 
Crop land 670.2 15 .59 0.25 0.93 6.60 47.59 22.86 4.74 1.1 9 0.10 0. 15 (/) 
Other land 411.0 15. 18 3.87 26.04 20.30 11.3 l 0.44 1.1 4 0.46 1.58 17.49 1.68 0.24 0.27 .., ;,. 
Tota l 1081.2 15.44 1.63 10.46 11.80 33 .80 14.34 3.38 0. 18 0.60 6.65 0.74 0.06 0.73 0.09 0.1 0 .., 8 Pawnee si lt loam z 
Crop land 1048.7 5.23 4.55 0.48 2.06 79.08 7.32 0.73 0.24 0. 19 0.08 0.04 ~ 
Other land 186.2 16.43 30.67 27.39 14.1 8 5.53 2.90 2.90 C; 
Tota l 1234.9 6.92 3.86 5.03 5.88 69.30 7.05 0.62 0.44 0.20 0.60 0.07 0.03 t,j ;,. 
Pawnee loam 
:,, 
(') 
Crop land 322 .3 3.54 2.89 48.40 41.82 2.36 0.99 
;I; 
to Other land 192.0 9.48 2.29 2.8 1 45.84 15.83 2.08 1.82 18.44 1.41 C 
Tota l 514.3 5.76 0.86 1.05 18.92 36.23 26.99 1.48 0.68 6.88 1.15 r r 
Shelby loam t,j .., 
Crop land 260.7 3.49 2.03 7.33 60.07 24.59 1.53 0.96 z 
Other land 158.2 19.4 1 11.69 19.66 26.98 2.47 4.24 14.03 0.32 0.38 0.82 '-0 00 
Tota l 418.9 9.50 5.68 11.98 47.59 16.23 2.55 5.30 0. 12 0.60 0.14 0.31 
All soils 
Crop land 5184 .2 5.47 4.94 0.76 6.34 69.99 10.78 1.19 0.04 0. 19 0. 17 0.06 0.03 0.02 0.02 
· land 1887.9 12.74 1.47 21.30 31.64 20.69 1.89 0.60 0.10 0.85 7. 18 0.85 0.49 0.14 0.06 
Tota l 7072. 1 7.41 4.02 6.24 13.09 56.82 8.4 1 1.03 0.03 0.23 1.95 0.36 0.13 0.05 0. 15 0.05 0.03 
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and slopes and under the various erosion conditions. There is less crop 
land than other land on the steeper slopes, but within a slope group the 
crop land is the more subject to erosion. Based on the 43 farms, 11.43, 
85.62, 2.72, and 0.23 per cent, respectively, of all upland is in Slope 
Groups A, B, C, and D. In comparison, 13.88, 19.21, 57.23, 8.54, 1.11, and 
0.03 per cent of all upland is in Erosion Classes 1, 2, 3, 33, 4, and 5. 
Estimates pertaining to the total acres in crop and other land by slope 
groups and erosion classes are shown in Table 3 for the six soils of the 
uplands. These data were obtained by applying the percentages reported 
in Table 2 to the estimates for crop and other land shown by soil types 
in Table 4. 
DETERMINATION OF PRESENT LAND USE ACCORDING TO SOIL TYPES 
The use made of different soils during 1935 and 1936 was determined 
for 128 tracts of land from records of the Johnson County Agricultural 
Conservation Association and is shown in Table 4. The tracts are occupied 
largely or entirely by one kind of soil, and most of them comprise entire 
farms. Their combined area is about ten per cent of the county, and since 
they are so distributed that five or more of them occur on each of the 
different kinds of soil (Figure 1) , the cropping practices followed on these 
tracts in 1935 and 1936 are applied to the total acreages of corresponding 
soils within the county. When this is done, the total acreages for the county 
agree rather closely with those obtained by the U. S. Census, Bureau of 
Agricultural Economics, and Nebraska Department of Agriculture; and 
the Johnson County Agricultural Conservation Association (Table 5). 
It may be concluded that differences in the acreages of specific crops as 
reported in this table occur without respect to soil type. 
Variations in cropping practices on different soils are no more marked 
than within areas of the same soil. In a few instances it appears that the 
cropping system has been adjusted to certain soil characteristics, but in 
general, differences in soils, unless especially pronounced, are not 
recognized. 
DETERMINATION OF BASE ACREAGES 
Although there is some variation in the proportion of crop land to 
other land under the various conditions, cropped fields are not generally 
laid out on the basis of soil, slope, and erosion lines. The data in Tables
2 and 4 may be used, therefore, to estimate not only the acreages of 
specific crops on each of the different soils, but also on areas differing in 
slope and erosion. It is thus possible to break down the total or base 
acreages assigned to the different crops in Table 4 ( last line) into crop 
acreage estimates for the various land types. Such estimates are shown in 
Tables 6 to 11 for corn, wheat, oats, alfalfa, other crops, and other land 
( permanent pasture). 
TABLE 3.-The acres in crop land and other land by slope groups and erosion classes fo r the six soils of the uplands in 
....... fohnson county, Nebraska, as based on 43 farms mapped by the Soil Conservation Service. 0 
Type 
I 
Acres by slope groups and erosion classes 
I 
Total 
of A 
I 
B I C I D acres use 2 I 2 3 33 4 5 1 2 3 33 4 2 3 4 z t'1 
G rund y silt loam "' :,, 
Crop land 85 1 785 58 1274 8757 272 14 13 12024 > 
"' Other land 665 592 1817 518 3592 is > 
1-ota l 1516 785 650 309 1 9275 272 14 13 15616 >-
Carringto n silt loam C) :,, 
Crop land 1231 3855 468 3772 395 10 2753 255 109 51953 : 
Oth er land 1472 208 4800 6068 5786 432 23 165 207 46 8 192 15 tTl 
Tota l 2703 4063 5268 9840 45296 3185 255 23 165 316 46 8 71168 X '." 
Ca rrington loam Vl 
Crop land 4846 78 289 2052 14794 7107 1474 370 31 47 31088 >-l > 
Other land 2324 593 3988 3108 1732 67 175 70 242 2678 257 37 41 15312 >-l 0 
1-o ta l 7170 67 1 4277 5160 16526 7174 1649 70 242 2678 370 31 304 37 41 46400 z 
Paw nee silt loam :;o 
t'1 
Crop land 1606 1397 147 632 24279 2247 224 74 58 25 12 30701 "' t'1
Other land 1507 28 13 25 12 1300 507 266 266 9171 > :,, 
Total 311 3 1397 2960 3144 25579 2754 224 266 74 324 25 12 39872 0 :i: 
Pawnee loam td 
Crop land 281 230 3844 3321 187 79 7942 C: t"' 
Other land 279 67 83 1347 465 61 53 542 41 2938 t"' t'1 
T ota l 560 67 83 1577 43 09 3382 187 53 542 120 10880 >-l 
Shelby loam z 
\0 
Crop land 300 175 63 1 5167 211 5 13 1 83 8602 00 
Other land 939 566 95 1 1305 120 205 679 15 18 40 4838 
Tota l 1239 741 1582 6472 2235 336 679 15 83 18 40 13440 
Al l soil s 
Crop land 9115 61 15 l 137 859 1 96351 178 15 2271 74 246 395 11 4 59 14 13 1423 10 
Other land 7186 868 12842 15803 11106 11 87 380 70 584 4064 529 32 1 85 41 55066 
Tota l 16301 6983 13979 24394 107457 19002 2651 70 584 4138 775 395 11 4 380 99 54 197376 
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T ABLE 4.- Average of 1935 and 1936 crop acreages by soil types as de-
termined from 128 records of the fohnson county, Nebraska, Agricul-
tural Conservation Association. 
Number Acres and per cent 1 
of 
Farm land Crop land records 
Total Crop Otlzer Corn Wheat Oats Alfalfa Other 
SOILS OF THE BOTTOM LANDS 
Wabash silt and very fi ne sand y loams 
14 2356 168 1 675 768 588 166 76 83 
100 71 29 46 35 10 4 5 
33856 24038 9818 11057 8413 2404 962 1202 
SOILS OF THE TERRACES 
Waukesha sil t and very fine sandy loams 
5 952 790 162 292 25 1 64 40 143 
JOO 83 17 37 32 8 5 18 
8128 6746 1382 2496 2159 540 337 1214 
SOILS OF T HE UPLANDS 
Grundy silt loam 
21 3750 2891 859 1169 854 340 196 332 
JOO 77 23 40 30 12 7 11 
15616 12024 3592 4809 3607 1443 842 1323 
Carrington silt loam 
24 464 [ 3372 1269 1250 960 417 238 507 
100 73 27 37 29 12 7 15 
711 68 51953 192 15 19223 15066 6234 3637 7793 
Carrington loan, 
21 3174 2140 1034 813 492 341 67 427 
100 67 33 38 23 16 3 20 
46400 31088 15312 11814 7150 4974 933 6217 
Pawnee silt loam 
21 3666 2825 841 1229 688 493 129 286 
100 77 23 44 24 17 5 10 
39872 30701 9171 13509 7368 5219 1535 3070 
Pawnee loam 
12 2233 1620 613 747 286 241 52 294 
100 73 27 46 18 15 3 18 
10880 7942 2938 3653 1430 1191 238 1430 
Shelby loam 
10 1291 827 464 330 178 120 76 123 
100 64 36 40 22 14 9 15 
13440 8602 4838 3441 1893 1204 774 1290 
ALL LAND 
JOO 72 28 41 27 13 5 14 
239360 173094 66266 70002 47086 23209 9258 23539 
1 The acres and percentages shown in the fi rst a nd second l ines in each instance are based on 
data from the respective records . The percentages for tota l crop land and other fa rm land are 
expressed in terms of the total farm land , and those for specific crops in terms of tota l crop land. 
The tota l acres in the third line are from the Johnson County Soil Survey, and the other acres are 
derived therefrom by applying the proper percentage in the preceding line. The acres in a ll land 
are obtained by summation and the respecti ve percentages derived therefrom. These estimates are 
based on all land in the county and would be slightly lower if adjusted to fa rm land. 
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TABLE 5.-Estimated acreages of the principal crops in /ohnson county, 
Nebraska. 
Agricultural 
1929 Average 1 Conservation Association 
Crop or use u. s. 1923- records 
Census 1932 1935 From 
totals Table 4 
Crop land 
Corn 725 93 75 148 64728 70002 
Wheat 32835 30067 38737 47086 
Oats ..... . . . .. . . 19215 22574 21452 23209 
Alfalfa 6408 7645 9866 9258 
Other 15915 20 802 23539 
All crop land . 146966 155585 173094 
Other land 
Wild hay 6246 5766 5327 
Pasture 7012 0 652 43 42658 
Other 11353 18281 
All other land . 877 19 71009 66266 
Total land 234685 2265 94 2393 60 
1Est imates supplied by the Bureau of Agricultura l Economics, U. S. D . A ., and the Nebraska State 
Depa rtment of Agricultu re, cooperating. 
PRODUCTIVITY RATINGS 
The county yield estimates supplied by the Bureau of Agricultural 
Economics, United States Department of Agriculture, the most significant 
estimates available, are used as a basis in calculating yields by land types. 
Such county yields for the period 1923-1932 are 28.3, 16.9, and 25.8 bushels 
an acre, respectively, for corn, wheat, and oats, and 1.75 tons an acre for 
alfa lfa hay. Comparable data are not available for the carrying capacity 
of the pastures, but (based on a 1.5-acre requirement for the most pro-
ducti ve land ) it is estimated that 2.24 acres are required on the average to 
supply six months' pasture for one animal unit. 
The relative acre yield estimates (Tables 6 to 11) for the various crops 
and land types are based on a standard of 100, which applies to the land 
type or condition considered the most productive. The actual acre yield 
estimates are so derived that when weighted according to the acreage 
allotted they equal the estimate for gross county production ( total acres 
times average county yield). 
Various crops, particularly corn, wheat, and oats, doubtless respond 
differently to soil conditions. There are no data, however, on which such 
yield responses may be based. Theoretical curves have been established 
in certain instances to aid and guide in interpreting crop response. Curves 
established for the various slope and erosion conditions on the loessial 
uplands of eastern Nebraska are shown for corn, wheat, and oats in 
Figure 3. 
As may be observed, these curves show: 
1. Four slope and six erosion conditions, together with an estimated 
thickness of the topsoil fo r each condition. 
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2. Yields for the most productive conditions are estimated at 45.0, 25.0, 
and 42.0 bushels an acre for corn, wheat, and oats, respectively.5 
These conditions are on the more productive soils of the bottom 
lands and terraces. The most productive upland conditions are 
arbitrarily estimated at 85 per cent of the best land. 
3. The estimated relative response of corn, wheat, and oats to each 
condition. The curves are intended to represent present productivity, 
but their extension back from the Class 1 erosion condition provides 
an estimate of inherent productivity, which may be defined as the 
natural ability of the soil to maintain production at or near the 
level existing when it has become adjusted to tillage. It is recognized 
that cropping and cultural practices may affect productivity. It is 
not likely, however, that productivity under most Nebraska condi-
tions would be materially and permanently lowered without physical 
soil loss. 
The curves are entirely theoretical and not all the conditions indicated 
thereon are found in the field. The fundamental factors affecting yields 
are largely moisture and nitrogen, but very little is known concerning the 
various physical and biological interactions. The following assumptions, 
however, were made in developing the curves: 
l. The range in inherent productivity from Slope A to Slope D is 
less than the range under Class 5 erosion. The difference in pro-
ductivity becomes increasingly greater from Slope A, through Slopes 
B and C to Slope D. 
2. The most rapid decline in productivity occurs in the range of 8 
to 3 inches of surface soil. 
3. As growing conditions become less favo rable owing to increasing 
slope and loss of topsoil, yields of wheat ( a winter grain ) are de-
pressed relatively more than those of corn, and those of oats ( a spring 
grain ) more than wheat. 
The curves are based on loessial upland conditions of eastern Nebraska 
such as occur in the Marshall and Knox silt loams. For any given slope 
or erosion condition on the uplands, it is commonly recognized that these 
soils have the highest productivity. Soils having less desirable character-
istics are depreciated accordingly. In the accompanying tables the relative 
ratings for G rundy silt loam were taken directly from the curves in Figure 
3, whereas the ratings for other soils of the upland were lowered from 1 
to 13 points depending on soil type, slope, and use, as shown in Column 1 
of Tables 6 to 9 and Table 11. All yields, however, are based on county 
averages and not on the yields shown in Figure 3. 
Perennial legumes and grasses are probably affected relatively more by 
unfavorable moisture conditions and less by reduced organic matter 
content than are annual crops. If this is true, their yields would decline 
5 Tentative U. S. Sta nda rds for the most productive corn , wheat, and oat land have been set at 
50, 25, and 50 bu shels per acre. These represent yields which may be maintained on a soil or land 
type of si g ni fi cant acreage under practices which ho ld it at or near i ts inherent level of productivity. 
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FIG. 3.-Estimated present productivity of soils on the loessial uplands of eastern 
Nebraska according to slope and erosion conditions. 
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relatively more from lowland to upland conditions than would the yields 
of annual crops. Likewise, their yields would be affected less by the 
loss of topsoil. Further complications arise with respect to the deep-
rooted crops such as alfalfa due to their ability to utilize the deep-seated 
inherent subsoil moisture. An attempt is made to recognize these factors 
in rating alfalfa and the pasture grasses. Such ratings are based on well 
established stands after the yields have reached a relatively constant level. 
It is desirable to convert the actual yield estimates for the different 
crops to a common denominator in order to measure production under a 
g iven use pattern . This is done on the basis of commonly used replace-
ment feeding factors. The equivalents used, based on one bushel of corn 
as one feed unit, are as follows: wheat, 0.93 bushel; oats, 2.22 bushels; 
alfalfa hay, 0.053 ton, and six days of pasture for one animal unit. It is 
recognized that conversion factors have limited use, since feeds have 
widely varying values when fed to different types of livestock and under 
different conditions. The use of such factors is essential, however, in 
deriving a composite productivity rating. 
The corn, wheat, oat, alfalfa, other crops, and pasture yield estimates 
for the various land types are reported in Tables 6 to 11 .6 In order to 
simplify procedure and obtain a composite rating for all land uses, other 
cultivated crops are combined and g iven a weighted rating on the basis 
of the four major crops, corn, wheat, oats, and alfalfa. Likewise, all other 
farm land is combined and given a pasture rating. 
With respect to. the cultivated crops, ratings are established for 52 
conditions. Seven slope and erosion conditions in the two Carrington 
soils and six in the two Pawnee soils a re given the same ratings. There 
are, therefore, 39 conditions which may be considered sufficiently different 
because of yield or use suitabilities to be recognized as land types. In 
comparison, 56 conditions are given a pasture rating. Eighteen of these 
do not occur on the cropped land, but because of duplicate ratings in the 
Carrington and Pawnee soils only 10 may be considered land types. 
Although ratings are thus established for 70 conditions, only 49 land types 
are recognized. 
0 The procedure may be soecifica lly sta ted and illustrated as follows: 
a . Average cou nty p roduction of the various crops is estimated on the basis of the acreages 
assigned in Table 5 and the average coun ty yie lds. Example: The 70,002 acres of corn wi th an aver- 
age yield of 28.3 bushels will produce 1,981,057 bushels. 
b. The county acreages are assigned to the va rious soi l a nd land types on the basis of the data 
in Tables 3 and 4. Example: The 70,002 acres of corn a re assig ned to the 52 condit ions sho wn in 
Table 6. 
c. The relative producti vi ty of each soi l o r land type under the var ious uses is estimated in 
terms of the one considered most p roductive. Example: The Wabash si lt and ve ry fine sandy Joams 
o n the bottom lands were considered the most productive corn land and therefore rated 100 for this 
crop . ln contrast, Grundy silt loam, Slope A, Erosion Class 1, is considered the most productive 
land type on the up la nds wi th a rating of 85 (Table 6). 
d. The acreages ass ig ned to the va rious conditions a rc converted to their acreage equiva lents in 
100 per cent land o n the basis of the re lative ratings a nd summated . Example: The 340 acres ass ig ned 
to corn o n Grundy silt loam, Slope A, Eros io n Class 1 (Table 6) arc equiva lent in production to 
289 acres of the most productive land. Combined acreage equiva len ts for the 52 conditions equa l 
47,337 acres. 
e. The estimated g ross prod uctio n d ivided b y the acreage equiva lent in 100 percent land will 
give the estimated acre yield of the most productive land. This in turn multiplied by the respective 
re la t ive. rati.ngs wil l g ive the estimated yields for each condition . Example: The estimated county 
production in corn, 1,981,057 bushels , divided· by· 47,337 acres of 100 per cen t land g ives 41.9 bushels, 
the estimated yield of the most productive land. The yield o n Grundy sil t loam , Slope A, Erosio n 
Class I , 1s csumatcd a t 85 per cent of this or 35.6 bushels per acre . 
,-
0\ 
TABLE 6.-Estimated corn acres and productivity by soil types, slope groups, and erosion classes fo r Johnson county, 
Nebraska. 
Slope I Erosion classes z 
I Acres 
m 
groups 1 I I Acres 2 I Acres 3 I Acres 
33 4 "' :,, 
Acres Yield I Yield I Yield I Yie ld I Yield ;,. V, ~ 
Bu. P.ct. Bu. P.ct. Bu. P.ct. Bt1. P.ct . Bu. P.ct. ;,. 
SOILS OF THE BOTTOM LANDS > C) 
Wabash silt and very fine sandy loams :,, t"' 
A 11057 41.9 JOO tT1 
SOILS OF THE TERRACES X 
';;l 
Waukesha silt and very fine sand y loams 
Vl 
A 2496 37.7 90 >-l ;,. 
SOILS OF THE UPLANDS >-l 0 Grundy silt loam z 
A 340 35.6 85 314 34.4 82 :,;:i 
B 23 33. 1 79 509 31.4 75 3503 26.4 63 109 18.9 45 t;; 
C m ;,. 
D 6 7.1 17 5 5.0 12 :,, () 
Carrininon silt loam ~ 
A (I) 456 35.2 84 1426 33.9 81 t::cl 
B (2) 173 32.3 77 1396 30.6 73 1461 9 25 .6 61 1019 18.0 43 94 16.3 39 C t"" 
C (3) 40 18.0 43 t"" m 
D (4) >-l 
Carrington loam z 
\0 
A (I) 1842 35.2 84 30 33.9 81 co 
B (2) 110 32.3 77 780 30.6 73 562 1 25.6 61 2700 18.0 43 560 16.3 39 
C (3) 141 11.3 27 12 IO.I 24 
D (4) 18 15.5 37 
TABLE 6.-Estimated corn acres and productivity by soil types, slope groups, and erosion classes for Johnson county, 
Nebraska,-( Continued) 
Erosion classes "'Cl :,, 
Slope I 0 I I Acres 2 I Acres 3 I Acres 33 I Acres 4 
.,, 
groups 1 0 
Acres I Yield I Yie ld I Yield I Yield I Yield ~ t) 
Bu. P.ct. Bu. P.ct. Bu. P.ct. Bu. P.ct. Bu. P.ct. s:: 
Pawnee si lt loam t'1 
-i 
A (3) 707 34.4 82 615 33.1 79 :i: 0 B (4) 65 31.4 75 278 29.7 71 10682 24.7 59 988 17.2 41 99 15.5 37 t) 
C (5) 32 24.3 58 27 17.2 41 II 10.5 25 0 
D (6) 5 14.7 35 >rj 
Pawnee loam (') t"' 
A (3) 129 34.4 82 ;,. ~ 
B (4) 106 29.7 71 1768 24.7 59 1528 17.2 41 86 15 .5 37 ::;; 
C (5) 36 17.2 41 .,: 
D (6) .. .. z 
C) 
Shelby loam ;,. 
A (IO) 120 31.4 75 z t) 
B (I I) 70 28.5 68 252 26.8 64 2067 21.8 52 846 14.2 34 53 12 .6 30 tTJ C (12) 33 6.7 16 ~ D (13) t"' 
ALL SOILS C ;,. 
A 17147 39.8 95 2385 33.9 81 -i z B 441 31.4 75 332 1 30.2 72 38260 25.1 60 7190 17.2 41 892 15.9 38 Cl 
C 32 24.3 58 103 17.6 42 152 11.3 27 45 7.5 18 (/) 
D 23 I 5.5 37 6 7.1 17 5 5.0 12 0 
All r 
"' slopes 17588 39.8 95 5761 31.8 76 38369 25.1 60 7342 17.2 41 942 15.5 37 
1 The numbers in parentheses indicate the extent to which the relative ratings for so il s developed on glacia l drift were depreciated from the corresponding points 
(Fig. 3) for soils developed on loess, because of less desirable inherent soil characteristics. 
-'1 
>-
ex, 
TABLE 7.-Estimated wheat acres and productivity by soil types, slope groups, and erosion classes for l ohnson county, 
Nebraska, 
Erosion classes z 
Slope I "' 1 I Acres 2 r·Acres I 33 I Acres 4 
to
groups 1 3 :,d 
Acres I Yield I Yield I Yield Acres I Yield I Yield ;,, V, ~ 
Bu. P.ct. Bu. P.ct. Bu. P.ct . Bu. P.ct. Bu. P.ct. ;,, 
SOILS OF THE BOTTOM LANDS > C) 
Wabash si lt and very fine sandy loams " : 
A 8413 22 .8 90 tT1 
SOILS OF THE TERRACES ~ 
Waukesha silt and very fine sandy loams 
:ti 
(J) 
A 2159 25.3 100 -l ;,, 
SOILS OF THE UPLANDS -l 0 
Grundy silt loam z 
A 255 21.5 85 236 20.7 82 ~ 
B 17 19.7 78 382 18.7 74 2627 15.4 61 82 10.9 43 "' V, 
C tr. ;,, 
D 4 3.3 13 4 1.5 6 :,d (") 
Carrington si lt loam :i:: 
A (1) 357 21.3 84 1118 20.5 81 ti:! C B (2) 136 19.2 76 1094 18.2 72 11457 14.9 59 798 10.4 41 74 9.4 37 t-< 
C (3) 32 10.1 40 t-< tr. 
D (4) -l . . . . z Carrington loam 
'-0 
A (1) 1115 21.3 84 18 20.5 81 ex, 
B (2) 66 19.2 76 472 18.2 72 3403 14.9 59 1634 10.4 41 339 9.4 37 
C (3) 85 6.1 24 7 5.3 21 
D (4) 11 7.8 31 
TABLE 7.-Estimated wheat acres and productivity by soil types, slope groups, and erosion classes for f ohnson county, 
Nebraska Continued) 
"O 
Erosion classes ~ 0 
Slope I "' I I Acres 2 I Acres 3 I 33 !Acres 4 
0 groups 1 ~ Acres I Yield I Yield I Yield Acres I Yield I Yield 0 
Btt. P.ct. Bu. P.ct . Bu. P.ct. Bu. P.ct. Bu. P.ct. ~ 
Pawnee silt loam t'1 ;! 
A (2) 385 21.0 83 335 20.2 80 0 
B (3) 35 19.0 75 152 18.0 71 5826 14.7 58 539 IO.I 40 54 9.1 36 0 
C (4) 18 14.2 56 14 9.9 39 6 5.8 23 0 "1 
D (5) 4 7.6 30 (') 
Pawnee loam t" > 
A (2) 51 21.0 83 <J> <J> 
B (3) 41 18.0 71 692 14.7 58 598 JO. I 40 34 9.1 36 :;; ~ C (4) 14 9.9 39 z D (5) Cl 
Shelby loam > z 
A ( JO ) 66 19.0 75 0 
B ( I I ) 38 17.0 67 139 15 .9 63 1138 12.7 50 465 8. 1 32 29 7.1 28 tT1 
C (12 ) 18 3.0 12 < > 
D \(13) t" d 
ALL SOILS > 
>-l 
A 12801 23.0 91 1707 20.5 81 . .. . z 
B 292 19.0 75 2280 18.2 72 25143 14.9 59 4116 10.1 40 530 9.1 36 Cl 
C 18 14.2 56 60 10.1 40 91 6.1 24 25 3.8 15 (/) 
D 15 7.8 31 4 3.3 13 4 1.5 6 0 
All E 
slopes 13093 22.8 90 4020 19.0 75 25207 14.7 58 4207 9.9 39 559 8.9 35 
1 The numbers in parentheses indicate the extent to which the relative ratings for soi ls developed on g lacial d rift were depreciated from the correspo nd ing points 
(Fig . 3) for soils developed on loess, because of less desirable inherent soil characteristics. 
-'-0 
N 
0 
TABLE 8.-Estimated oats acres and productivity by soil types, slope groups, and erosion classes for Johnson county, 
Nebraska. 
Slope I Erosion classes z t,) 
groups 1 1 I Acres 2 I Acres 3 I 
33 I Acres 4 "' ~Acres I Yield I Yield I Yield Acres I Yield I Yield ;,. ~ 
Bu. P.ct. Bu. P.ct. Bu. P.ct. Bu. P.ct. Bu. P.ct. ;,. 
SOILS OF THE BOTTOM LANDS >-Cl 
Wabash silt and very fine sandy loams ~ 
:' 
A 2404 38.3 90 tT1 
SOILS OF THE TERRACES X 
"' Waukesha silt and very fine sand y loams (/J 
A 540 42.5 100 ., ;,. 
SOILS OF THE UPLANDS ., 
Grundy silt loam 0 z 
A 102 36.1 85 94 34.4 81 ::,:, 
B 7 32.7 77 153 30.6 72 1050 24.7 58 33 17.0 40 t,) 
C V, t,) 
D 2 4.3 10 2 1.7 4 ;,. ~ 
Carrington silt loam n :t 
A (1) 148 35.7 84 463 34.0 80 t:o 
B (2) 56 31.9 75 453 29. 8 70 4740 23.8 56 330 16.2 38 31 14.0 33 C t" 
C (3) 13 14.9 35 t" t,) 
D (4) ., 
Carrington loam z 
A (1) 775 35.7 84 12 34.0 80 '-0 00 
B (2) 46 31.9 75 328 29.8 70 2368 23. 8 56 1138 16.2 38 236 14.0 33 
C (3) 59 8.5 20 5 7.7 18 
D (4) 7 11.1 26 
TABLE 8.-Estimated oats acres and productivity by soil types, slope groups, and erosion classes for Johnson county, 
Nebraska.-( Continued) 
Erosion classes 
-0 
"' Slope I 0 I I Acres 2 I Acres 3 I 33 I Acres 4 
.,, 
groups 1 0 
V, 
Acres I Yield I Yield i Yie ld Acres I Yield I Yield m 0 
Bu. P.ct. Bu . P.ct. Bu. P.ct. Bu. P.ct. Bu. P.ct. ~ 
Pawnee si lt loam m .., 
A (2) 273 35.3 83 237 33.6 79 :i: 0 B (3) 25 31.5 74 108 29.3 69 4127 23.4 55 382 15.7 37 38 13.6 32 0 
C (4) 13 22.5 53 10 14.5 34 4 8.1 19 0 
D (5) 2 10.6 25 .,, 
Pawnee loam (") t"' 
A (2) 42 35.3 83 ;,. V, 
B (3) 34 29.3 69 576 23.4 55 499 15.7 37 28 13 .6 32 ~ .,, 
C (4) 12 14.5 34 -< 
D (5) ... . z 
Cl 
Shelby loam ;,. 
A (10) 42 31.9 75 z 0 
B (11) 24 28.1 66 88 25.9 61 724 20.0 47 296 12.3 29 18 10.2 24 171 C (12) 12 3.8 9 < 
D (13) ;,. t"' 
ALL SOILS C ;,. 
A 4326 37.8 89 806 34.0 80 
.., 
z B 158 31.5 74 1164 29.3 69 13585 23.4 55 2678 15.7 37 351 13.6 32 Cl 
C 13 22.5 53 35 14.5 34 63 8.5 20 17 5.1 12 (/l 
D 9 11.l 26 2 4.3 10 2 1.7 4 0 
All E 
slopes 4484 37.8 89 1992 31.0 73 13622 23.4 55 2741 15 .3 36 370 13 .2 31 
1 The numbers in parentheses indicate the cxlent to which the relative ratings for soils developed on g lacia l drift were depreciated from the correspondi ng points 
(Fig . 3) for soils developed on loess, because of less desirable inherent soil cha racteristics . 
N 
..... 
N 
N 
TABLE 9.-Estimated alfalfa acres and productivity by soil types, slope groups, and erosion classes for Johnson county, 
Nebraska. 
Slope I Erosion classes z 
I Acres I Acres I I Acres 
tr, 
groups 1 1 2 3 33 4 ti, 
" Acres I Yield I Yield I Yield Acres I Yield I Yield > 
Tons P.ct. Tons P.ct. Tons Tons P.ct. Tons P.ct. 
~ 
P.ct. > 
SOILS OF THE BOTTOM LANDS >-
Wabash silt and very line sandy loams Cl 
" t"" A 962 2.35 100 
SOILS OF THE TERRACES tT1 X 
Waukesha silt and very fine sandy loams '.tl 
A 337 2.23 95 [/) ..., 
SOILS OF THE UPLANDS > ..., 
Grundy silt loam 5 z 
A 60 1.88 80 55 1.88 80 ~ B 4 1.76 75 89 1.76 75 613 1.72 73 19 1.62 69 tr, 
C er, tr, 
D 1 1.03 44 1 0.66 28 > .... 
" Carrington silt loam 
(l 
:i: 
A (I) 86 1.86 79 270 1.86 79 to 
B (2) 33 1. 72 73 264 1.72 73 2765 1.67 71 193 1.57 67 18 1.43 61 C t"" 
C (3) 8 1.34 57 t"" 
t'1 D (4) ..., 
Carrington loam z 
A (I) 145 1.86 79 2 1.86 79 \0 .. (X) 
B (2) 9 1.72 73 62 1.72 73 445 1.67 7 1 21 3 l .57 67 44 1.43 61 
C (3) 11 1.18 50 1 1.06 45 
D (4) 1 1.03 44 
TABLE 9.-Estimated alfalfa acres and productivity by soil types, slope groups, and erosion classes for Johnson county, 
Nebraska Continued) 
"O 
Erosion classes ~ 
Slope I 0 
I Acres I Acres I I Acres 
'"O 
groups 1 I 2 3 33 4 0 
"' Acres Yield Yield Yield Acres Yield I Yield gJ 
Tons P.ct. Tons P.ct. Tons P.ct. Tons P.ct. Tons P.ct. ~ 
Pawnee silt loam t,j ., 
A (3) 80 1.81 77 70 1.81 77 :i: 0 
B (4) 7 1.67 71 32 1.67 71 12 14 1.62 69 112 1.53 65 11 1.39 59 0 
C (5) 4 1.39 59 3 1.29 55 I 1.13 48 0 
'%1 
D (6) 1 0.99 42 0 Pawnee loam t" ;,.. 
A (3) 8 1.81 77 "' 
"' B (4) 7 1.67 71 115 1.62 69 100 1.53 65 6 1.39 59 ;;; 
C (5) 2 1.29 55 ><: z D (6) Cl 
Shelby loam ;,.. 
A (5) 27 1.76 75 z 0 
B (6) 16 1.62 69 57 1.62 69 465 1.57 67 190 I. 48 63 12 1.34 57 tT1 
C (7) 7 0.96 41 ~ D (8) t" 
ALL SOILS c:: ;,.. 
397 79 
., 
A 1705 2.2 1 94 1.86 z 
13 69 1.69 72 511 1.72 73 5617 1.65 70 827 1.55 66 9 1 1.41 60 Cl 
C 4 1.39 59 13 1.32 56 12 1.1 8 so 8 0.99 42 (J) 
D 2 1.01 43 1 1.03 44 l 0.66 28 0 f::: All 
"' 
slopes 1774 2.1 9 93 914 1.76 75 5631 1.65 70 839 1.53 65 100 1.36 58 
l The numbers in parentheses indicate the extent to which the relative ratings for soi ls developed on g lacial drift were depreciated from the corresponding points 
for soi ls developed on loess , because of less desirable inherent soil characteristics . N 
w 
N 
_.,. 
TABLE 10.-Estimated acres of other crop land and productivity by soil types, slope groups, and erosion classes for 
Johnson county, Nebraska 
Slope 
I 
Erosion classes z 
I I 2 I Acres 3 I 
33 I Acres 4 
t,1 
groups tp :,, 
Acres Yield I Acres Yield I Yield Acres I Yield I Yield ;i,. V, 
F. U. P.ct. F. U. P.tt. F. U. F. U. P.ct. F.U. 
:,:: 
P.ct. P.ct. ;i,. 
SOILS OF THE BOTTOM LANDS > 
Wabash silt ·and very fine sandy loams 
C) 
:,, 
t"" 
A 1202 33.0 100 
SOILS OF THE TERRACES tT1 ~ 
Waukesha silt and very fine sand y loams :-, 
A 1214 32.0 97 (JJ 
-l 
SOILS OF THE UPLANDS ;i,. -l 
Grundy silt loam 0 z 
A 94 28.7 87 86 27.8 84 :;:cl B 6 26.6 81 140 25.3 77 964 21.5 65 30 15.9 48 t,1 
C V, t,1 
D 2 6.2 19 I 3.8 12 
;i,. 
:,, 
Carrington silt loam 
(") 
:i: 
A 185 28.3 86 578 27.3 83 to 
B 70 25.8 78 566 24.6 75 5927 20.7 63 413 15.1 46 38 13.7 42 c:: t"" C 16 14.6 44 t"" 
D 
t,1 
-l 
Carrington loam z 
A 969 27.8 84 16 26.9 82 \0 00 
B 58 25.4 77 410 24.1 73 2959 20.1 61 1421 14.3 43 295 12.9 39 
C 74 8.8 27 6 7.9 24 
D 9 11.5 35 
TABLE 10.- Estimated acres of other crop land and productivity by soil types, slope groups, and erosion classes for 
Johnson county, Nebraska
I 
Erosion classes 
"' Slope ?,, 1 I Acres 2 I Acres 3 I 33 I Acres 4 0 groups 'cl Acres I Yield Yield I Yield Acres Yield Yield 0 
"' 
F.U. P.ct. F. U. P.ct. F. U. P.ct. F.U. P.ct. F. U. P.ct . gJ 
Pawnee silt loam ~ 
161 27.7 84 140 26.7 81 t" A ., 
B 15 25.2 76 63 23.9 72 2428 20.0 61 225 14.2 43 22 12.8 39 :i: 0 
C 7 19.2 58 6 13.9 42 2 8.6 26 0 
D 1 11.2 34 0 >,j 
Pawnee loam (") 
A 51 28.4 86 t" ;,. 
B 41 24.5 74 692 20.4 62 598 14.4 44 34 12.9 39 "' 
"' C 14 14.0 42 ::;; 
D >< z Shelby loam Cl 
A 45 25.9 78 ;,. 
B 26 23.5 71 95 22.2 67 775 18.4 56 317 12.8 39 20 11.4 35 z 0 
C 12 6.1 18 r D 
ALL SOILS t" d 
A 3921 30.7 93 820 27.2 82 ;,. ., 
B 175 25.3 77 1315 24.3 74 13745 20.4 62 3004 14.3 43 409 12.9 39 z 
C 7 19.2 58 36 14.2 43 76 8.8 27 18 6.7 20 Cl 
D 10 11.5 35 2 6.2 19 1 3.8 12 (Fl 
All 0 F 
slopes 4096 30.5 92 21 52 25.4 77 13783 20.3 62 3080 14.1 43 428 12.6 38 "' 
'l Other crop land includes all cultivated land not in corn, wheat, oats , or alfalfa. The productivity estimates in feed units (F. U.) are weighted according to 
the acreage and yield estimates for corn, wheat , oats, and alfalfa. The conversion fa ctors used are shown on page 15. The relative ratings are based on the land 
type having the highest estimated feed unit production per acre. 
N 
VJ 
N 
TABLE 1 !.-Estimated pasture acres ( all non-crop land) and productivity by soil types, slope groups, and erosion classes C'. 
fo1· fohnson county, Nebraska, 1 
Slope I Erosion classes z 
g roups 2 1 I Acres 
2 
I Acres 
3 
I 
33 
I Acres 
4 r., 
I "' Acres Yield Yield I Yield Acres I Yield I Yield :,, > 
C. C. P.ct. c.c. P.ct. c.c P.ct. C. C. P.ct. c.c. P.ct. ~ 
> 
SOILS OF THE BOTTOM LANDS >-Wabash silt and very fine sandy loams C'J 
:,, 
A 98 18 I.SO 100 r' 
SOILS OF THE TERRACES t'l'1 
Waukesha silt and very fine sand y loams x · :" 
A 1382 1.76 85 '-/l 
SOILS OF THE UPLANDS -l > 
-l 
Grundy silt loam 0 
A 665 2.14 70 z 
B 592 2.31 65 1817 2.31 65 518 2.38 63 :,:, 
C 
r., 
.. . . 
V, 
D 
r., 
> 
Carrington silt loam 
:,, 
(') 
A (l) 1472 2.17 69 208 2.17 69 :i: 
B (2) 4800 2.38 63 6067 2.38 63 5786 2.46 61 432 2.63 57 ttl C 
C (3) 23 2.88 52 165 2.94 51 208 3.19 47 t"' t"' 
D (4) 46 4.41 34 8 5.00 30 r., 
-l 
Carrington loam z 
A (1) 2324 2.17 69 593 2.17 69 \D 
B (2) 3988 2.38 63 3108 2.38 63 1732 2.46 61 67 2.63 57 175 2.94 51 00 
C (3) 242 2.88 52 2678 2.94 51 
D (4) 257 4.41 34 37 5.00 30 . . . . 41 6.00 25 
70 7.50 203 
TABLE 11.-Estimated pasture acres ( all non-crop land) and productivity by soil types, slope groups, and erosion classes 
for Johnson county, Nebraska, 1 -(Continued) 
Erosion classes '"d ~ 
Slope I 
I Acres I Acres I I Acres 
0 
groups 2 1 2 3 33 4 "d 0 
Acres Yie ld Yield Yie ld Acres Yie ld Yield ~ 
tl 
C. C. P.ct. C. C. P.ct. c. c P.ct. C. C. P.ct. C. C. P.ct. ~ Pawnee silt loam t'1 
A (3) 1507 2.24 67 
.., 
::c 
B (4) 28 13 2.46 61 25 12 2.46 6 1 1300 2.54 59 507 2.73 55 0 tl 
C (5) 266 3.00 50 266 3.33 45 0 
D (6) .,, 
Pawnee loam n 
t"' 
A (3) 279 2.24 67 67 2.24 67 ; 
B (4) 83 2.46 6 1 1347 2.46 6 1 465 2.54 59 61 2.73 55 :;; C (5) 53 3.00 50 542 3.06 49 41 3.33 45 >< 
D (6) ... . z 
Shelby loam C) 
A (5) 939 2.3 l 65 > z 
13 (6) 566 2.54 59 951 2.54 59 1306 2.63 57 ll 9 2.83 53 205 3.19 47 tl 
C (7 ) 679 3.19 47 15 3.49 43 tT1 
< D (8) 18 5.00 30 40 5.77 26 .... > 
t"' 
ALL SOILS C: 
1.74 2.17 69 > A 18386 86 868 .., 
13 12842 2.42 62 15802 2.38 63 111 07 2.50 60 1186 2.68 56 380 3.06 49 z 
C 584 2.94 51 4064 3.00 50 530 3.26 46 
C) 
D 321 4.41 34 85 5.36 28 41 6.00 25 (Fl 0 
All ~ 
slopes 31812 1.97 76 21055 2.50 60 ll 722 2.54 59 l I 86 2.68 56 42 1 3.19 47 
1 Carrying capacity (C. C.) is expressed in number of acres required to supply six months of pasture for o ne animal unit. 
2 The numbers in parentheses indicate the extent to which the relat ive ratings for soi ls deve loped on glacia l drift were depreciated from the corresponding 
points for soils developed on locss, because of less desirable inherent soil characteristi cs. N 
3 This is B slope and Class 5 erosion and is not included in the Class 4 summary. '-l 
N 
00 
TABLE 12 .-Summary of estimated acreages and productivity for all uses by slope groups and erosion classes for John-
son county, Nebraska (based on Tables 6 to 11). 
Slope 
I 
Erosion classes z 
t'1 
Acres 
1
1 F. lJ . I 2 I Acres ~ F. U. I 33 I Acres ~ F. u. I Acres 51 F. u. I All t,:, group :<> Acres I F. U. Acres I F. U. Acres I F. U. ;,. 
"' :,:: 
Corn ;,. 
A 17147 39.8 2385 33.9 19532 39.1 >-
l:l 441 31. 4 3321 30 .2 38260 25 .1 7190 17.2 892 15.9 50 104 24.2 Cl :<> 
C 32 24.3 103 17.6 152 11.3 45 7.5 332 14.0 r' 
D 23 15.5 6 7. 1 5 5.0 34 12.3 tT1 
All 17588 39.8 576 1 31.8 38369 25 .1 7342 17.2 942 15.5 70002 28.3 X 
:' 
Wheat V, 
A 1280 1 24.6 1707 21.9 14508 24.3 >-l .... ;,. 
B 292 20.3 2280 19.5 25 143 15.9 411 6 10.8 530 9.7 3236 1 15.4 >-l 
C 18 15.2 60 10.8 91 6.5 25 4. 1 194 8.3 0 z D 15 8.3 4 3.5 4 1.6 23 6.3 
::,:1 All 13093 24.4 4020 20.3 25207 15.7 4207 10.6 559 9.5 47086 18.1 t'1 
Oats "' t'1 ;,. 
A 4326 17.0 806 15.3 5132 16.7 :<> ("l 
B 158 14.2 11 64 13.2 13585 10.5 2678 7. 1 35 1 6. 1 17936 IO. I ;i: 
C 13 10. l 35 6.5 63 3.8 17 2.3 128 5.0 to 
D 9 5.0 2 1.9 2 .8 13 3.9 d 
All 4484 17.0 1992 14.0 13622 10.5 2741 6.9 370 5.9 23209 11.5 r r 
Alfa lfa t'1 >-l 
A 1705 42.0 397 35.3 2102 40.7 z 
B 69 32. 1 511 32 .7 5617 3 1.4 827 29.4 91 26.8 71 15 31.2 \0 00 C 4 26.4 13 25. 1 12 22.4 8 18.8 37 23.0 
D 2 19.2 I 19.6 I 12.5 4 17.6 
All 1774 41.6 914 33.4 563 1 31. 4 839 29. 1 100 25.8 9258 33.3 
TABLE 12.--Summary of estimated acreages and productivity for all uses by slope groups and erosion classes for John- >-o :,, 0 
son county, Nebraska (based on Tables 6 to 11).-(Continued) "O 0 
"' 
Erosion classes 
t,1 
I "' Slope 
Acres 11 F. U. I 2 Acres 31 F. U. I 33 I Acres ~ F. U. I Acres ~ F. u. I All :s:: group Acres I F. U. Acres I F. U. t,1 Acres I F. U. .., 
:i: 
Other crop land 0 
"' A 392 1 30.7 820 27.2 4741 30.1 0 
B 175 25.3 1315 24.3 13745 20.4 3004 14.3 409 12.9 18648 19.6 
.,, 
C 7 19.2 36 14.2 76 8.8 18 6.7 137 10.5 (') 
D 10 11.5 2 6.2 I 3.8 13 IO.I r ;;; 
All 4096 30.5 2152 25.4 13783 20.3 3080 14.1 428 12.6 23539 21.6 "' 
Other land (pasture) :;; ><: 
A 18386 17.2 868 13.8 19254 17.0 z 
B 12842 12.4 15802 12.6 11107 12.0 1186 11.2 380. 9.8 70 4.0 41387 12.3 Cl 
C 584 10.2 4064 10.0 530 9.2 5178 9.9 ;,. z 
D 321 · 6.8 85 5.6 41 5.0 447 7.4 
"' All 31812 15.2 21055 12.0 11722 11.8 1186 11.2 421 9.4 70 4.0 66266 13.5 tTJ 
All land < ;,. 
58286 25.6 
r 
A 27.1 6983 65269 26.9 C 
B 13977 13.4 24393 16.7 107457 19.5 19001 14.1 2653 12.4 70 4.0 167551 I 7.8 
;,. 
j 
C 584 10.2 4138 10.2 777 10.8 394 8.8 I 13 6.6 6006 JO. I z 
D 380 7.5 100 5.7 54 4.7 534 6.9 Cl 
All 72847 24.3 35894 17.6 108334 19.4 19395 I 4.0 2820 12.0 70 4.0 239360 20.1 (/) 0 
1 See page 15 for the conversion factors which are used in converting bushels , tons, and carrying capacity to feed units (F. U. ) . r 
"' 
N 
'D 
w 
T ABLE 13.- Summary of estimated crop acres and productivity by soil types, John son county, Nebraska ( based on 0 
Tables 6 to 11) . 1 
Crop or use 
z Corn Wheat I Oats I Alfalfa { Other crops Pasture I All land I t'1 ti, 
;,, 
Acres B11. P.ct. Acres Bu. P. ct . Acres Bu. P.ct. Acres T ons P.ct. Acres F. U. P.ct. Acres C. C. P.ct. Acres F. U. P.ct. ;,,-
"' 
SOILS OF THE BOTTOM LANDS :,:: ;,,-
Wabash silt and very fine sand y loams > 
J 105 7 4 1.9 100 8413 22.8 90 2404 38.3 90 962 2.35 100 1202 33 .0 100 98 18 1.50 100 33856 29.2 99 C) ;,, 
SOILS OF THE T ERRACES t"' 
Waukesha sil t and very fine sa ndy loa ms tT1 ;,,: 
2496 37.7 90 2159 25.3 100 540 42.5 100 337 2.2 3 95 121 4 32 .0 97 1382 1.76 85 8 128 29.5 100 '." 
SOILS OF THE UPLANDS (/l 
-l 
Grund y silt loam ;,,-
-l 
4809 27 .9 67 3607 16.4 65 1443 26.6 63 842 1. 74 74 1323 22.7 69 3592 2.2 9 66 156 16 20.5 69 0 z 
Ca rring ton silt loam ~ 
19223 26.4 63 15066 15.5 61 6234 24 .9 59 3637 1.69 72 7793 21.3 65 192 15 2.4 1 62 7 11 68 18.9 64 t;; 
Carrington loam t'1 ;,,-
11 814 25. 1 60 7150 14.7 58 4974 23 .7 56 933 1.66 7 1 62 17 19.8 60 153 12 2.46 6 1 46400 17.2 58 ;,, (") 
Pawnee silt loam :i: 
13509 25 .1 60 7368 15.0 59 52 19 24.0 56 1535 1.63 69 30 70 20.3 62 9171 2.46 61 39872 18.4 62 to C 
Pawnee loam t"' t"' 
3653 21.7 52 1430 12.9 5 1 1191 20.4 48 238 1.58 67 1430 18.0 55 2938 2.54 59 10880 16.3 55 
t'1 
-l 
Shelby loam z 
344 1 20.5 49 1893 11.9 47 1204 18.8 44 774 1.55 66 1290 17.5 53 4838 2.63 57 13440 15.2 52 \0 00 
ALL LAND 
70002 28.3 68 47086 16.9 67 23209 25 .8 61 925 8 1.75 74 2353 9 2 1.6 65 66266 2.24 67 239360 20.1 68 
1 See page 15 for the conversion fa ctors wh ich were used in convert ing bushe ls, tons , and carry ing capacity (C.C.) lO feed units (F . U.). 
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TABLE 14.-Acres and appraised corn yields by soil types from 123 records 
of the Johnson County Agricultural Conservation Association.1 
Number Total Appraised Per cent (ot 
ot appraised acre vicld s 1110S t producti ve 
records acres (bushels) soil ) 
SOILS OF THE BOTTOM LANDS 
Wabash silt and very fine sandy loams 
H 1546 33.0 100 
SOILS OF THE TERRACES 
\Vaukesha silt and very fine sanely loams 
5 686 28. 1 85 
SOILS OF THE UPLANDS 
Grund y silt loam 
21 2466 29.4 89 
Carrington sil t loam 
24 2768 26.2 79 
Carrington loam 
20 1709 21.5 65 
Pawnee silt loam 
19 2252 23.9 72 
Pawnee loam 
12 1315 21. 7 66 
Shelby loam 
8 635 19.6 59 
ALL SOILS 
123 13337 26. 1 79 
1 With the exception of five records which had no appraisals, these are the records used in 
Table 4. 
For the different land types or conditions, the range in acre yield 
estimates are as follows: corn (Table 6) 5.0 to 41.9 bushels; wheat (Table 
7) 1.5 to 25.3 bushels; oats (Table 8) 1.7 to 42.5 bushels; alfalfa (Table 
9) 0.66 to 2.35 tons; and pasture (Table 11 ) 7.50 to 1.5 acres. The pasture 
estimates represent the acres required to supply six months' pasture for one 
animal unit. Composite ratings for the four major cultivated crops, corn, 
wheat, oats, and alfa lfa, range from 3.8 to 33.0 feed units an acre (Table 
10). 
Depending on the slope and erosion conditions, estimated feed unit 
production ranges from 4.0 to 27.1 units an acre for all crops and soils 
(Table 12 ). It is further shown that yields for Slope Groups A, B, C, 
and D are 26.9, 17.8, 10.1, and 6.9 feed units an acre, respectively. Based 
on the respective acreages, 27.27, 70.00, 2.5 1, and 0.22 per cent of all land 
falls in these slope groups. 
In comparison, composite yield estimates for Erosion Classes 1, 2, 3, 
33, 4, and 5 are 24.3, 17.6, 19.4, 14.0, 12.0, and 4.0 feed units, respectively. 
The percentages of all land in these classes are 30.43, 15.00, 45.26, 8.10, 
1.18, and 0.03, respectively. The yield for Erosion Class 2 is relatively low 
because it has a high percentage of land in grass. 
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FIG. 4.- Estimated yields and pe rcentage of all land by erosion classes and slope 
groups, Johnson county, Nebraska . 
The estimates for various crops are summarized by soil types in Table 
13. Production in feed units ranges from 15.2 for Shelby loam to 29.5 for 
Waukesha silt loam and very fine sandy loam. The average for all land 
in the county is 20.1 feed units, which is 68 per cent of that for the most 
productive land. It is to be observed that the acre yields obtained for 
corn, wheat, oats, and alfalfa (Table 13-last line) are the same as the 
basic county yields. 
Corn yield estimates by soils range from 20.5 to 41.9 bushels an acre 
( Table 13). In comparison, the appraisals from the records of the John-
son County Agricultural Conservation Association (Tahle 14) range from 
19.6 to 33 .0 bushels an acre. These appraisals, which averaged 79 per 
cent of their highest, are materially lower for the soils of the bottom lands 
and terraces. but approximately the same for the soils of the uplands. 
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APPLICATION 
Productivity and use estimates are fundamental to effective system s of 
land classification and evaluation. Such estimates involve not only a 
detailed study and interpretation of the soil factors, but all other environ-
mental conditions affecting crop production. 
It is recognized that theoretical productivity ratings are subject to error 
and at best are only relatively exact. It is also recognized that it would 
be impractical to test experimentally the response of different crops on th<o 
many land types and under various practices. It would be highly desirable, 
however, to measure experimentally the response of three or four important 
crops on a few major land types under widely varying climatic and cul-
tural conditions. Even though this limited testing would require a number 
of years to obtain significant results, the dependability and usefulness of 
theoretical estimates would be greatly increased by the preliminary data. 
If ratings for soil types as commonly m apped or for broader areas are 
to have significance, they must be properly weighted for all land types 
which may be involved. Relatively detailed mapping would appear 
essential, therefore, except in areas where there is a high degree of uni-
formity in the physical factors and the rather limited uses a re definitely 
recognized. Such detailed mapping, though highly desirable, will of 
necessity proceed slowly. 
It would appear desirable to supplement the information available in 
the regular soil surveys with that which may be obtained by mapping 
selected, but restricted, sample areas in greater detail , in order that the 
application and usefulness of the soil surveys may be extended to include 
not only the soil, but all factors influencing crop yields. Because of 
changes in mapping technique and soil interpretations, it will be difficult 
to correlate the soils mapped in the detailed sample surveys with the 
more general soil surveys, particularly the earlier ones. This is not 
necessary, however, when ratings and interpretations are based on the 
original soil survey. 
Inconsistencies in yields across county lines and between physiographic 
and climatic areas will appear due to the limitations and incompleteness of 
( l ) the county yield estimates and (2) acreage and use determinations and 
relative productivity ratings by land types. It will be necessary, therefore, 
to make adj ustments between counties and to base area yields on a 
composite of county yields; and, in turn, state yields on a composite of 
area yields where a soil or land type extends into two or more areas. 
The proposed method for classifying and evaluating soils on the basis 
of productivity and use suitabilities will provide qualitative and quantita-
tive estimates for land types or those conditions assumed to have reasonably 
similar productivity and use suitabilities. Such estimates may be used in 
place in the sample areas, or when built up into estimates by soil types, 
they may be applied more generally to larger areas. 
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Such analyses and estimates would be particularly valuable: 
1. In the development of use suitability classifications for such purposes 
as taxation assessment, conservation practices and programs, and 
individual farm analyses and planning. 
2. To public and private agencies and individuals for land purchase 
and loan purposes. 
3. In general and specific programs of research, education, extension, 
and action designed to bring about more effective land-use practices. 
[2 ½ M] 


